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* Recent finding by Omidi et al.
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e THEMIS-B and TH-C in the ion

foreshock for much of the last half
of the day

e TH-E and-D were near the
magnetopause

e Several GOES were also available
at GEO

* Several interesting foreshock
events were observed, Incl. one In
particular just before 22:00 UT
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== Bastille Day 2008

Multiple foreshock phenomena observed in a few hours...
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Omidi et al. [JGR 2010]

Upstream 1

‘ THEMIS : Hybrid sim. 1

: = | . predictions |
e 2
wes - FOreshock Bubbles
Features consistent with foreshock bubble simulations and
are clearly moving with the solar wind o

FB Shock
r's

Enhanced fluxes of energetic electrons and ions are :
consistent with additional particle acceleration ;

100 125 0 175
Z
TH-B TH-C %
‘615 1 T I L\ ' =
%i:‘ 2= \ .W\A),WJ; _:
9= o: e e Y i S
@ ol et o J Wi y MK |
4E . i 1 L[ =
25E . T T E
> 20E . =
B 15E ‘@ - A _ l—————3
cE E cE  1.00& = A -~ \/\/\ /’r’\ A ﬁ/k =
oG 1.0 oxs) E ) ~7 3
o— 0.5 E a— 0.10 /J\//\ \/\, W 3
0.0E 0.01E . | . | | . S
© 400 T ‘ \ — T ‘ ©  10000E ‘ \ ‘ T T ‘ 3
3 \ = E - |
B 300 Vo E B 1000E A A\ AW\ -
g5 200 oo N e WAL e o3 £ o~ NN | N 3
g 100 A ~ Y A A A £ 100 /\,/\/\/\/\\‘ /\ -
5] @ F e 3
[ 0 | S S S | [ 10— b L 1 —] | - R
= E : : : : 3 E : : : : : 3
H_. 500 = 2 500 ;“’WJ\/MW/*W =
(024 oF e 3 G2 oE B Sy =
>€ E - W ] >€ T \M I A E
& -500F- R S e ————————. § 00 e e Ee—
0.08F T 1 T T T T T 3 E E
e E = e = =
5T O E 3 > E E
A E - A B =
o= E 2= 8L E E
o 002 E - 3 E
10’
5 X 108
> > 10°<
5, 0.2 104%
= * 105 %
P
x x 107
Se— Se— 6=
> > 107>
0.0, 0.0, 10°2
@ o 10*
hhmm 2152 2154 2156 2158 2200 hhmm 2152 2154 2156 2158 2200
2008 Jul 14 2008 Jul 14




FBs or HFAs?

HFAs shouldn’t be observed at TH-B; they are only within ~2 R of the

bow shock
* HFAs have compression regions on both sides

e HFAs do not convect with the solar wind
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FBs involve two converging
shocks; they are ideal for
significant particle
acceleration by a
combination of 15t and 2"
order Fermi and shock-
drift acceleration!
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= Vlagnetosphere Effects

3 compressions, consistent with 3 FBs
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These are first observations identified as a foreshock
bubble, confirming the predictions made by Omidi et al.
[2010] based on hybrid simulations

Care must be taken using multi-point observations to
. . . 400 500 600 700 800
distinguish between HFAs and foreshock bubbles Omidi and Sbeck — y (¢ /o)

[JGR 2007]
Foreshock bubbles should occur
reqularl 9 1000
g y Solar Wind

Like HFAs, foreshock bubbles can s TN (j,;j__-,_:
have drastic effects on the
magnetosphere

Foreshock bubbles are efficient
particle accelerators via 15* and 2™
order Fermi and shock drift
Processes

We plan on conducting further

studies to identify more FBs and to
compare and contrast HFAs and o
FBS 800 1000 1200
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